Motivation is a proximal determinant of behavior, and increasing motivation is central to
This is a post-print version of an article published by Taylor & Francis in Health Psychology Review. The published article is available at: https://doi.org/10. 1080/17437199.2018.1435299 used when available. For studies with only complete case data, effect sizes were calculated based on the number of cases for which post-treatment data were available (i.e. not the full enrolled sample).
Cumulative effect size data were combined using random effects meta-analyses in CMA.
Cohen's d values with corresponding 95% confidence intervals and two-sided p-values were used as the primary measure of cumulative effect size, and indications of heterogeneity were examined with I-squared statistics. Outlying data points (studies with effect sizes further than three standard deviations from the mean cumulative effect size) were Winsorized and replaced with the next most extreme allowable value (Harkin et al, 2016) . Publication bias was examined with funnel plots and trim and fill methods (Duval & Tweedie, 2000) .
Comparative subgroup analyses were used to identify BCTs and other moderators associated with changes in motivational outcomes. For each moderator which was both present and absent in at least three arms reporting on a specific outcome, a subgroup analysis within CMA compared the cumulative effect size of interventions which included the moderator to the cumulative effect size of interventions which did not include it. Effect sizes for these comparisons were computed using the Finally, meta-regression analyses and moving constant analyses (Johnson & Huedo-Medina, 2011) examined the extent to which the effects of interventions on intention, stage of change and autonomous motivation predicted the effects of interventions on measures of physical activity.
Results

Identification of Studies
The PRISMA flow diagram in Figure 1 provides details on the search and study selection procedures, which identified 89 studies that reported baseline to post-treatment changes in either intention to be physically active, autonomous motivation or stage of change.
Descriptive Study Characteristics
Of the 89 included studies, 78 reported data from multiple groups and 11 reported data from single study arms only. These studies included 200 study arms overall, comprising 19,212
participants. Outcome data on intention, stage of change and autonomous motivation were reported in 77, 96 and 34 study arms respectively. Supplementary File 1 provides details of all included study arms, including settings, treatment descriptions, and demographic information of the study samples. All supplementary files can be viewed at the URL: https://osf.io/2fqr3
Behavior Change Techniques
In coding the included studies for their use of BCTs, three additional BCTs were identified that were not sufficiently covered by the v1 taxonomy (Michie et al., 2013) . Definitions for each of these were discussed and standardized within the research team and added to the taxonomy to inform subsequent coding. The newly identified BCTs were: 17.1) 'provision of pedometer or other wearable device', which was defined to include measurement devices that could act as a cue to behavior, such as pedometers, heart rate monitors and accelerometers, but which were not formally part of an intervention strategy; 17.2) 'motivational interviewing', for which the definition provided in a previous BCT taxonomy was used (Michie et al., 2011) ; and 17.3) 'instructing individuals on aspects of the behavior to be carried out', which was coded in instances where the interventionist specified the modality, intensity, time or location of the behavior to be performed (as opposed to specifying the quantity or frequency of the behavior, which would have then been coded as behavioral goal setting). These newly identified BCTs were identified in 28, 17 and 65 study arms, 
Cumulative Effect Sizes
To examine the effects of interventions upon motivational constructs when compared to control groups, cumulative effect sizes were calculated across RCT studies. The largest effects of Although face-to-face and group-delivered interventions had significant positive effects on motivational outcomes, BCTs related to social support and social influences were not significantly associated with any motivational outcomes. Furthermore, the BCTs 'practical social support' (e.g.,
prompting an individual to find an exercise buddy or source of social support) and 'restructuring the social environment' (e.g., workplace weight loss or physical activity competitions), as well as intervention delivery by a peer facilitator or a physiotherapist, were associated with negative changes in stage of change. While it should be noted that these negative findings come from imbalanced comparisons, as each moderator was present in five or fewer studies, this seeming contradiction hints at the possibility that a mix of opportunities for both upward and downward comparisons may be ideal for increasing motivation (Collins, 1996) , and indicates the need for closer examinations of how the quality and content of social support and social interactions impact on intervention effectiveness. As an example, experiencing coercion or external pressure from others is likely to lead to negative changes in motivation and behavior (Deci & Ryan, 2000) , but being surrounded by others who face similar challenges is likely to have a positive impact. To shed light on the impact of social interactions, studies should make efforts to thoroughly describe delivered interventions and make use of new taxonomies which can capture qualitative differences in social interactions (Hardcastle, Fortier, Blake & Hagger, 2017) .
Within this study, few intervention components or modes of delivery were associated with changes in autonomous motivation. Techniques such as motivational interviewing and various forms of social support, which have previously been theorized to foster autonomous motivation (Markland & Vansteenkiste, 2007; Markland et al., 2005) showed no significant effects or could not be examined due to lack of studies. This lack of effects could potentially be attributable to limited statistical power, but may also indicate that the mechanisms of change for autonomous motivation operate through channels other than the BCTs present in the v1 taxonomy (Michie et al., 2013) .
While still limited by incomplete intervention descriptions, the use of newly-developed taxonomies which list techniques derived from motivational interviewing (Hardcastle et al., 2017) and techniques specifically identified to satisfy the basic needs proposed within self-determination theory (Teixeira & Hagger, 2016) Theory-based interventions. Interventions explicitly targeting behavioral determinants from the theory of planned behavior (including reasoned action approach and health action process approach models) or social cognitive theory produced greater effect sizes on intention and stage of change than studies which did not target these constructs. This finding extends those of previous meta-analyses, which had found that internet-based interventions based on the theory of planned behavior had greater effects than other interventions (Webb et al., 2010) , and that interventions explicitly based on social cognitive theory significantly increase physical activity among cancer survivors (Stacey, James, Chapman, Courneya & Lubans, 2015) . Given the important theoretical position of self-efficacy cognitions within both social cognitive theory and the theory of planned behavior, and the well-defined direct links between self-efficacy and behavior in multiple domains, our results confirm the importance of fostering cognitions related to personal control over behavior in influencing both motivation and physical activity behavior. 
